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An Ongoing Debate: Are the Patients
Receiving Angiotensin-Converting Enzyme
Inhibitors and/or Angiotensin Receptor
Blockers More Susceptible to COVID-19?
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Abstract

As a result of the unprecedented current pandemic, abundant publications about the vari-
ous aspects of this disease appear in the scientific journals. Among them, one publication
deserves special attention because of recommending a substantial change in the man-
agement of patients in the current pandemic. This publication recommended the disuse
of angiotensin converting enzyme inhibitors and angiotensin receptor blockers because
of the risk of worsening the infection. Immediately following its publication in the Lancet
Respiratory Medicine, a vivid discussion emerged in the scientific communities. Herein we
will try to summarize this event as a case and mention the important points of the discus-
sion under the light of the relevant literature.
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Halen icinde oldugumuz beklenmedik Covid-19 pandemisi ile ilgili bilimsel dergilerde ko-
nuya iliskin cok sayida makale yayimlandi. Bunlardan bir tanesi, halen tedavi gérmekte
olan hastalarin tedavisinde énemli bir degdisiklik Gnermesi nedeniyle 6zel olarak ele alinma-
yI hakketmektedir. Bu makalede, Anjiyotensin Konverting Enzim inhibitorleri ile Anjioten-
sin reseptor blokor ilaclarin hastanin durumunu kottlestirme riski nedeniyle birakilmasi

onerilmekteydi. Makalenin Lancet Respiratory Medicine dergisinde yayimlanmasini taki- ORCID

ben bilim cevrelerinde hararetli bir tartisma basladi. Burada bu olayi bir olgu seklinde 6zet-
lemeye ve dnemli noktalarr ilgili bilimsel literattrtin isiginda degerlendirmeye calisacadiz.
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OVERVIEW

An unprecedented pandemic continues its burst
nowadays. As a result, abundant publications about
the various aspects of this disease appear in the
scientific journals. Among them, one publication
deserves special attention because of recommend-
ing a disputable change in the management of pa-
tients in the current pandemic. This publication was
by Fang et al., and it appeared on 11" of March in
Lancet Respiratory Medicine (1). This was a short
correspondence suggesting the disuse of angioten-
sin-converting enzyme inhibitors (ACEi) and an-
giotensin receptor blockers (ARBs) because of the
risk of worsening the infection. The article which
has been published in the Lancet Respiratory Medi-
cine thereafter aroused a considerable echo both in
the lay press and a number of scientific communi-
ties. In spite of the emerging confusion on this issue,
some scientific associations quite rapid to react and
declared decisive statements. However, scientific
journals are not so swift to publish the correspon-
dences. Our aim is to summarize this vivid discus-
sion around the aforementioned article of Fang et al.

I
THE CASE

Briefly, Fang et al. stated that the use of ACEi and
ARBs leads to the high expression of ACE2 (angio-
tensin-converting enzyme 2) which was also known

as a cell membrane receptor favorable for the entry
of Covid-19. As a result, they claimed that the high
expression of ACE2 would lead to an accelerated
entry of viral particles into the cells further wors-
ening the clinical outcome of the patients. For this
reason, they recommended the cessation of this
group of hypertensives. Additionally, they stated
that thiazolidinediones and ibuprofen can also in-
crease the expression of ACE2 (1). However, before
that, it would be useful to bring on a previous let-
ter published on March 3™ which mentions exactly
the same claim with Fang et al. (2). In their corre-
spondence, Sommerstein and Grani pointed out
the possible risk of using ACEi and ARBs because
of the connection between ACE2 receptors and
Coronaviruses. In fact, this was also a short com-
munication in the form of a rapid response to an

article titled “Prevent a Covid-19 Epidemic” which
was published in British Medical Journal. Follow-
ing a fortnight, a comprehensive reply to this pub-
lication by Kuster et al. appeared on 18" of March
in another journal (3). The authors stated that the
notion put forward by Sommerstein and Grani has
been quickly picked up by the lay press and sparked
concerns among physicians and patients regarding
the intake of renin-angiotensin system inhibitors.
Nevertheless, quite rightfully, they emphasized the
fact that there is no data proving a causal relation-
ship between ACE2 activity and Covid-19 associat-
ed mortality. They mentioned that an assumption of
a causal relationship between ACEi or ARBs intake
and deleterious outcome in Covid-19 was not legiti-
mate. Finally, the authors firmly opposed the rec-
ommendation of disuse of these drugs in the treat-
ment of Covid-19 infected patients with cardiovas-
cular problems. We want to mention the peculiarity
of the publishing procedure of these two articles.
The first one was published as a rapid response to
a general article about the epidemic probably with-
out any peer review (just three days later). However,
the opposing article had to go over a revision pro-
cess in another journal. They sent the reply to the
journal on 11 of March and after a revision process
online appearance of it was on 18" of March. The
issue deserves attention because of the fact that it is
relatively easy to write something which interferes
directly with the treatment of patients in the form
of rapid or brief communication but it is not that
easy to write something against it, no matter how
the initial one is irrelevant or groundless.

A similar incident happened in the distinguished
Lancet Journal. Fang et al. has made another serious
statement about the potential harm of ACEi, ARBs,
thiazolidines, and ibuprofen in patients with SARS-
CoV-2 infections (1). Although their publication
appeared 8 days after Sommerstein and Grani’s ar-
ticle, they were unaware of this article. Because Fang
et al. put forward a number of pretentious sugges-
tions, it would be better to handle them one by one.

First claim: The letter began by quoting three
most recent cohort studies (published on March 24,
28, 29), mentioning the comorbidities (hyperten-
sion and diabetes mellitus) of COVID-19 patients.
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It was noted that these patients were frequently
treated with ACEi, without giving any details. After
pointing out the importance of human pathogenic
coronavirus’ binding to their target cells via ACE2
receptors, the authors claimed that ACE2 expres-
sion is substantially increased in diabetic patients
treated with ACEi and angiotensin receptor block-
ers (ARBs). Let’s see what they actually wrote: “The
expression of ACE2 is substantially increased in pa-
tients with type 1 or type 2 diabetes, who are treated
with ACE inhibitors and angiotensin II type-I re-
ceptor blockers (ARBs)”. For this statement, their
reference was an article of Wan et al. (4). However,
there was nothing about this issue in Wan et al’s
article. This article deals with the similarities be-
tween the spike protein receptor binding domains
of SARS-CoV and 2019 nCoV. Pertaining to these
similarities, Wan et al. suggested that ACE2 recep-
tors on the epithelial cells were important binding
sites for the 2019 nCoV like the original SARS-CoV.
It should be emphasized that this is just a hypothesis
which has to be corroborated. In fact, one may well
think that the similarity between two receptors are
not that strong, being 73-76% in receptor binding
domain and only 50-53% in more specific receptor
binding motif. Indeed, there are many objections on
the critical role of ACE2 receptors in the Coronavi-
rus infection and transmission (5,6).

Second claim: Fang et al. asserted that the treat-
ment with ACEi and ARBs (angiotensin II type-I
receptor blockers) would result in an upregulation
of ACE2 in the hypertensive patients. For this claim,
they provide a reference to an article by Li et al. (7).
Contrary to their suggestion, however, that article is
quite straightforward in emphasizing that “the ac-
tivity and the action of ACE2 are not affected by the
ACEI, further distinguishing ACE2 from the clas-
sical ACE” In fact, this information has been well
known since the first discovery of ACE2, identified
in the year 2000 simultaneously by two independent
research teams, both revealing that ACE2 was not
affected by the ACEi due to its biochemically and
pharmacologically distinct features (8, 9). During
literature review we detected an experimental rat
study revealing an increased expression of ACE2 in
cardiac tissues under ACEi and /or ARBs, however
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Fang et al. did not refer to this article which would a
bit strengthen their claim (10). There are also some
reports dealing with the increased expression of
ACE2 in patients with hypertension. In a relative-
ly recent study, significant elevations of ACE2 was
shown in men with uncontrolled Essential Hyper-
tension in comparison with another group treated
with ACE inhibitors (11). According to this clinical
study, the increase in the expression of ACE2 in hy-
pertensive patients was due to the severity of hyper-
tension and in patients receiving ACE], this increase
was not detected. The authors also pointed out the
possible effects of ACE I/D polymorphism interfer-
ing indirectly with ACE2 expression. In another
clinical study, it was shown that ACE2 expression
was significantly higher in the smokers compared to
the non-smokers (12). It is obvious that the differ-
ences of ACE2 expression is the result of a number
of variables that should be further investigated. It is
hard to understand the reasoning of Fang et al., di-
rectly accusing ACEi and ARBs for the increase in
ACE2 expression.

Third Claim: Authors stated that “ACE2 can also
be increased by thiazolidinediones and ibuprofen”
We that this was oddest claim. They did not provide
a reference for this claim, moreover they did not
mention anything in their article relating to these
drugs. It seems that there was only one paper in
the literature reporting an increased expression of
ACE2 in response to ibuprofen and this was done
in rats and ACE2 expression was studied in cardiac
tissues (13). However, urged with this publication,
the French Health Minister Olivier Veran warned
the public about the risk of worsening of Covid-19
infections due to ibuprofen intake. Even an official
from WHO (Christian Lindmeier) offered caution
about the use of ibuprofen in these patients (14).

|
OUR INTERPRETATION

There is an interesting way of reasoning about the

increased expression of ACE2 and a readily virus
entry to the cell through this receptor. It is gener-
ally believed that increased ACE2 expression should
directly result in an increased delivery of the virus
particles into the cell. According to the popular
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speculation, ACEi lead in a decrease in angiotensin
I1, leaving the ACE2 receptors available for coro-
navirus access. However, the same ACEi lead to an
increase in angiotensin I and it is well known that
it is a substrate for ACE2 as well. As a result of an-
giotensin I — ACE2 interaction, angiotensin 1-9 is
produced. The information about the functional as-
pects of this product is scarce. While it was initially
thought to be merely as an intermediate step in the
conversion of angiotensin I to angiotensin II, recent
evidence showed that it has significant cardiovascu-
lar bioactivity (15). Additionally, a number of other
active agents like apelin-13, dynorphin A 1-13, des-
Arg9-bradykinin, neurotensin 1-13 and kinetensin
were also metabolized by ACE2 (16). Therefore, it
does not make much sense to claim that ACE2 re-
ceptors would become free under the influence of
ACEi drugs. Inversely, increased angiotensin I levels
may boost the need for additional ACE2, may well
be triggering an upregulation of ACE2. Of course,
these are exclusively theoretical issues, however in-
terpretations should be deepened to the molecular
level before exclaiming big clinical assertions. Still,
that also will not be suffice for deducing a tangible
conclusion without clinical data. Another note-
worthy remark of Fang et la. was their suggestion
of using calcium channel blockers instead of ACEi,
on the ground that they could not find any evi-
dence about a relationship between calcium chan-
nel blockers and ACE2. This was also unacceptable.
Even if the warnings of Fang et al. would have been
rational about ACE;, their suggestion of another an-
tihypertensive drug on the ground of an ordinary
literature review would be neither reasonable nor
ethical. Unfortunately, the Lancet Respiratory Med-
icine editorial overlooked all these points.

Reactions to the publication

Following the publication of the article of Fang
et al., a number of objections began to appear in the
scientific communities. On March 13, European
Society of Cardiology issued a statement against
these claims (17): “The Council on Hypertension of
the European Society of Cardiology wish to high-
light the lack of any evidence supporting harmful
effect of ACE-I and ARB in the context of the pan-
demic COVID-19 outbreak. The Council on Hyper-

tension strongly recommend that physicians and
patients should continue treatment with their usual
anti-hypertensive therapy because there is no clini-
cal or scientific evidence to suggest that treatment
with ACEi or ARBs should be discontinued because
of the Covid-19 infection” On March 17, American
College of Cardiology, American Heart Association
and Heart Failure Society of America announced
a joint statement about this issue and they firmly
recommended patients taking ACEi, ARBs who
contract Covid-19 should continue treatment (18).
They also reminded the lack of clinical studies for
justifying such a theoretical assertion. In fact, these
two examples are only a small portion of the reac-
tions held by a number of scientific associations.
For these reactions and a most recent review of this
case, one can easily search NephJC website (19).

Nevertheless, until very recently, one can hardly
find a comprehensive reply to the claims of Fang
et al. in the scientific journals apart from Kustler
et al’s article (3). It is obvious that article of Fang
et al. has been compiled in a quite hastily manner.
They did not review the recent literature carefully,
and obviously they were unaware of Sommerstein
and Grani’s previous letter mentioning the same
views. Moreover, their statement was obviously ir-
relevant with the references they provide. As a result
of this, they made an apparently flawed hypothesis
which may negatively interfere with the manage-
ment of the current patients. It seems that the edi-
tors of Lancet Respiratory Medicine did not review
the correspondence properly which contains bold
recommendations directly related to the ongoing
treatments in the current pandemic. We have sent a
letter as a reply to the article of Fang et al. on March
21 and described the inconsistencies in brief. On
24" of March I received a rejection letter:

“At the present time, there is fierce competition
for space in the journal, and we are trying to avoid
publishing content that overlaps with current articles
we have in the pipeline. We encourage articles that
expand on current knowledge and consider future
debates or discussions. After assessing your piece, we
feel that we cannot prioritise it for publication”

Following the publication of the article on 11th
of March, amidst a vivid reaction within the scien-
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tific community, almost nothing appeared on Lan-
cet Respiratory Medicine against these claims until
26" of March. On this date, along with the reply of
the authors, three letters against the views of Fang
et al. appeared (20, 21, 22). Apparently, the edi-
tors preferred to wait the reply of Fang et al. before
publishing these letters and they further retarded
the appearance of the opposing views. When we
examined these responses, we that none of the re-
sponders noticed the irrelevancies of the references
provided by the authors. Moreover, none of them
noticed that this issue was claimed previously and a
comprehensive reply to this claim was provided by
Kuster et al. on March 18. In fact, even before Kuster
et al., a number of short responses to Sommerstein
and Grani in British Medical Journal. As early as the
10" of March Amatruda O., warned about the un-
warranted panic created by Sommerstein’s letter and
reminded the positive effects of ACEi and ARBs in
elderly patients with viral pneumonia (23). Neither
the responders to Fang’s letter nor the Lancet editors
carefully reviewed the literature on this issue and
apparently overlooked some of the crucial details.
It seems that British Medical Journal was quite open
to the responses against the letter of Sommerstein
and Grani. Even a number of very short responses,
in a commendable manner, swiftly have found space
on the online journal.

—
CONCLUSION

In our opinion at the end of this pandemic as health

care professionals we would have learned a lot about
our shortcomings and accomplishments as well.
Surefire, meticulous evaluations will be performed
on various aspects of this pandemic. We wanted to
point out two critical issues herein. The first point is
about the publishing policies of some “high impact
factor” journals. Although a journal cannot be held
accountable because of the views of their authors, it
is for sure that they should have some responsibili-
ties for the scientific communities and the readers.
That is the mainstay of the peer review process. The
editors should have the capability of discriminating
the accuracy and the appropriateness of the mes-
sages conveyed in the articles. It is not defensible to
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spend a couple of weeks for the review of an experi-
mental rat study, while publishing a letter conveying
unsafe critical recommendations just in one day. We
think that these issues should be widely discussed
in an openhearted manner. The second point is the
problem of interference of highly theoretical issues
directly into the clinical practice. Keeping in mind
that our information on the molecular dynamics of
the various pathologic processes (even physiologic
ones) are still insufficient, we have to refrain from
making fierce and hasty deductions which may
comprise hazardous potentials for the established
treatment modalities. These kinds of recommenda-
tions should only be done with sound judgement
and only after meticulous literature research.
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